ABSTRACT
INTRODUCTION
Optical Character Recognition (OCR) is used to convert the given input image in to text form i.e. normal document form in which we can able to do all the editing tasks [1] .In addition to this, OCR tools retrieved the text from the images by applying template matching technique. Template matching is a technique used in digital image processing for finding small parts of an image which matches a template image [6] and it is commonly used for processing images and pictures [8] . Based on the template image, (i.e. search element) it performs the searching process in the input image and it identifies the location of the search element. Template matching is classified into two approaches; they are Feature-based approaches and Template or Area based approaches.
A feature in feature-based approach includes curves, points and surfaces. The main aim is to find the relationship between the search image and template image using the spatial or feature descriptors. Spatial relations, invariant descriptors, pyramids, wavelets and relaxation methods are sub category of feature based approach [8] .Area based approach is sometimes called as correlation-like methods or template matching. This method is best suited for the templates which have no strong features with image; they operate directly with large number of values. Matches are based on the intensity values of both input image and template image. Squared differences in fixed intensities, correction-based methods, optimization methods and mutual information are some of the area-based approaches [8] .
The primary objective of this work is to identify the location of the given template character image in the scanned document images. This searching process is performed by the template matching technique which uses performance index method.
The remaining portion of this paper is discussed as follows. Section 2 discusses the related works. Section 3 provides the Methodology. Section 4 gives the output results. Conclusion is given in Section 5.
RELATED WORK
Chin-Sheng Chen,et.al [2] has analyzed the template matching techniques using statistical models and parametric template for multi-template. This algorithm contains of two phases such as training and matching. In the training phase, the statistical model created by principal component analysis method can be used to create multi-template. In the matching phase, the normalized cross correlation is used to find the part of an image. They proposed a template matching algorithm based on multi-template using training and matching phases [2] . Image block and multi-template is built to use the parametric template method.
KavitaAhuja,et.al [8] have analyzed the performance of two template matching algorithm and these algorithms used the correlation method and phase angle method to recognize the object. The goal is to find similar objects when input is entirely in image form. Phase angle method takes very few seconds to recognize the objects in images. On rotating same images, correlation method takes less time for recognizing the same objects.
Ankit Kumar,et.al [16] has implemented an approach which focused on the core basics of the template matching in remote sensing images and using two approaches SAD (sum of absolute differences) and SSD (sum of squared differences), template matching for finding the object. This work finds the GCP (ground control point) and generated the template forms and these templates can run on the image and to find the correct location of the temporal image. With this approach, it is possible to count the object and access the object condition. Duc Thanh Nguyen et.al. [25] has proposed a novel template matching method known as Chamfer matching method. It manipulates a generalized distance transform (GDT) and an orientation map (OM). The GDT allows weighting the distance transform more on the strong edge points. And OM provides added local orientation information for matching. Two stages of human detection method such as template matching and Bayesian verification has been developed. This method can effectively reduce the false positive and false negative detection rate. The proposed algorithm conventional Chamfer matching method significantly improved the detection performance.
METHODOLOGY

Input Image
Input image (text image) is captured using electronic devices such as optical (digital/video) camera; scanner and mobile phones [3] . The images will be stored as image file formats like JPG/JPEG, BMP, PNG, TIFF, GIF etc. The character images are detected from the template string.
Convert to Binary Images
The process of converting the color image into black and white image is called a binary image. This method is based on various color transforms. According to the R, G, B value in the image, it calculates the values of grey scale and also obtains the grey image [3] .Template matching technique can be easily performed on grey images or edge images [7] .
Find Character Boundaries
This step finds the character boundaries by using template image. Template image is a small portion of an input image; it is used to find the template in the given search image. Template matching technique is used to find character boundaries. The work flow of the template matching is illustrated in figure1. 
Template Matching
Template matching technique can be applied only with the help of template images. It is used to find the pixel level and matches the character boundaries in the template image. Many template matching techniques are used in image processing, which are used to find the location of the search image.
Cross Correlation
The cross-correlation template matching is motivated by the distance measure (squared Euclidean distance) [17] , [18] 
Where f is the input image and t is the template image, the sum is over x, y under the window containing the feature t positioned at (u, v). In the expansion of d
The term ∑t 
is a measure of the similarity between the image and the feature.
Normalized Cross Correlation
There are several disadvantages for using the Equ.3 for template matching [19] [24]  If the image energy varies with position ∑f 2 (x, y) matching using equ.3 can fail. For example, the correlation between feature and an exactly matching region in the image may be less than the correlation between the feature and a bright spot [24] .

The range of c (u, v) is dependent on the size of the feature.  Equ.1 is not invariant to changes in image amplitude such as those caused by changing lighting conditions across the image sequence.
The correlation coefficient overcomes these difficulties by normalizing the image and feature vectors to unit length, yielding a cosine-like correlation coefficient [19] .
is the mean of the feature and is the mean of f (x, y) in the region under the feature. We refer to Equ. 4 as Normalized Cross-Correlation.
Performance Index Method
S (x s , y s , z s ) represents the coordinates of each pixel in the input image (source image). T (x t , y t , z t ) are coordinates of each pixel in the template image (search element). Then move the center (or the origin) of the template T(x t , y t , z t ) over each (x s , y s , z s ) point in the input image and calculate the sum of products between the coefficients in S(x s , y s , z s ) and T(x t , y t , z t ) over the whole area spanned by the template. The position of the template image with respect to the input image is measured. Equ. 5 SAD (Sum of absolute differences) is a measure of template matching used to compare the intensities of the pixels in the image [7] .
A pixel in the input image with coordinates (x s , y s ,z s ) has intensity I s (x s , y s , z s ) and a pixel in the template with coordinates (x t , y t ,z t ) has intensity I t (x t , y t ,z t ). Thus the absolute difference(SAD) in the pixel intensities is defined as Diff(x s , y s ,z s and x t , y t ,z t ) = | I s (x s , y s ,z s ) -I t (x t , y t ,z t ) | Equ.6 Equ. 6 S rows , S cols denotes the rows, columns and S rows+Cols stores the value of rows and columns of the Input image and T rows , T cols denotes the rows, columns and T rows+Cols stores a value of rows and columns of the template image, respectively. The lowest SAD score gives the measurement for the best position of template image within the input image.
Match the characters
This step matches the characters in Template matching. In this work Performance Index method is used to find the location of template image in the source image.
Pseudo code for Performance Index Method
Step1: Select the template search element from the source input image. Step2: Load the input image and the template image. Step3: Compute SAD by moving the template image over the input document image. Three variables x,y,z are used to store and check the pixel size. Step4: Image is checked based on the pixel size of rows and columns using x,y variables and z variable store the rows and columns. Step5: for loop is used to check the template matching. Step6: Fixing threshold value for template image matching. Step7: Template is not found in the input image then go to step 3 else, Step8: If template is found in the input image then display the result.
Display the Result
The search image found in the input image is displayed.
RESULT OF TEMPLATE MATCHING
In this work three template matching techniques namely cross correlation, normalized cross correlation and performance index method are compared. This analysis is performed in MATLAB tool.
A. CROSS-CORRELATION
Cross-Correlation has commonly used between two inputs and it is a one kind of template matching [20] . The template matching result of Cross correlation method is shown in Figure 2 . 
B. NORMALIZED CROSS CORRELATION
The template matching result using Normalized cross correlation method is shown in Figure 3 . 
C. PERFORMANCE INDEX METHOD
Template matching using performance index method provides accurate results. Two types of comparisons are done in this method (i) comparing single character from a word, sentence and paragraph; (ii) comparing multiple characters (words) from a word, sentence and paragraph.
Single letter match in a Single Word
The single letter match in a single word is nothing but to match a single letter in a single word 
Single letter match in a Sentence
In this strategy, we have to verify whether the single letter is found in the paragraph or not. 
4.3Multiple Character match in a single word
In this multiple character match, we have to verify whether the given string is found in the word or not. 
Multiple Character match in a Paragraph
The multiple characters match the paragraph in which we have to verify whether the given string is found or not. Figure 7 .1 shows a input image and Figure 7 .2 displays the template image and the resultant image is given in Figure 7 .3
CONCLUSION
This work has analyzed with three template matching techniques namely normalized cross correlation, correlation methods and performance index method. The observation of this work is that the performance index method has better accuracy compared with normalized cross correlation and correlation methods. From this analysis, we come to know that this performance index method works with same size and font of the template image in the input image. Whereas performance index methods give accurate result for the document images. Many challenging research problems are available in scanned document images. These problems can be solved by developing new algorithms, concepts and techniques. The future work can be analyzed and implemented with different image sizes and fonts with newly proposed algorithm.
